Background Much of the information on the relationship between socioeconomic status (SES) and ischaemic heart disease (IHD) comes from ecological, cross-sectional and longitudinal mortality studies. Such studies may present methodological problems which affect cohort studies and case-control studies to a lesser degree. Methods A systematic review was conducted into the relationship between SES and IHD, as reported by cohort and case-control studies in which SES had been measured by education or occupation. A bibliographic search, covering the period 1960-1993, was carried out using Index Medicus, MEDLTNE, Sociological Abstracts, Social Scisearch and the references cited in papers identified in such databases. Finally, 34 studies were selected, with data being extracted separately by two reviewers working independently. Where differences of opinion arose, these were resolved by discussion between the two. Multiple linear regression analysis was used to identify determinants of inter-study heterogeneity.
was more frequent at high SES levels until midway through the present century. Since then, however, the position has shifted to one where the lower the SES, the higher the risk of IHD. It would appear moreover, that this inverse relationship between SES and IHD has been growing stronger in recent years, reflecting, in part, the fact that in developed countries the decline in IHD mortality has been greater among those population strata with higher SES. 8 " 14 A substantial proportion of this information was drawn from ecological studies, cross-sectional mortality studies and the so-called longitudinal mortality studies. Ecological studies tend to have less capacity to control for confounding factors, and 350 may fall victim to the ecological fallacy when results are extrapolated at an individual level. Cross-sectional studies can manifest numerator-denominator biases, and do not allow for exclusion of selection bias in the relationship between SES and IHD.
14 Longitudinal mortality studies, 2 ' 3 in which SES data are taken from the census and IHD mortality is obtained via linkage with vital statistics databases, go part of the way to solving problems posed by cross-sectional studies. 14 However, census SES categories may be very heterogeneous internally, thereby underestimating the relationship between SES and IHD. In addition, conclusions based on death certificates may require confirmation from clinical data. Lastly, census information often fails to allow for sufficient control of confounding factors.
Such methodological problems affect cohort and case-control studies to a lesser degree. Consequently, this paper now sets out to examine the relationship between SES and IHD morbidity/ mortality, on the basis of cohort and case-control studies published in the international literature over the period 1960-1993. 
Materials and Methods

Data sources
A manual bibliographic search was conducted in Index Medicus for [1960] [1961] [1962] [1963] [1964] [1965] . In addition, a computerized search was carried out in MEDLDVE for 1966-1993, using the following keyword search terms: socioeconomic factors, poverty, social class, educational status, employment, income, occupations and coronary disease. Sociological Abstracts and Social Scisearch were also consulted. The search was performed by expert staff at the National School of Public Health Library in Madrid. The search results were supplemented with references quoted in three review papers on the topic, 416 ' as well as those cited in publications identified in the electronic databases. In all cases, the search was limited to publications written in English, Spanish and French.
Study selection
The scope of the review encompassed all cohort and casecontrol studies dealing with the relationship between SES-as measured by education or occupation-and IHD morbidity and mortality. Where there were multiple publications covering the same study population, inclusion was restricted to a single paper which met one or more of the following criteria, ranked here in descending order of importance: (1) the publication with effect estimates adjusted for confounding factors; (2) the publication with longest follow-up time; (3) the most recent publication. We excluded papers lacking information to calculate the odds ratio (OR) or relative risk of IHD by SES, or their confidence intervals.
Data extraction
Data extraction was carried out separately by two reviewers (MAG and FRA) working independently. Where differences of opinion arose, these were resolved by discussion between the two.
Information on education was recorded as the number of years of formal schooling and was classified in three broad categories, defined as follows: primary education, =£8 years of schooling; secondary education, 9-12 years of schooling; college education, ==13 years of schooling. Information on occupation 
Data analysis and presentation
Graphs were plotted to depict the results of the respective studies by year of publication. Statistical analysis of inter-study heterogeneity was performed using a x 2 test statistic with degrees of freedom equal to the number of studies less one. 20 In order to identify possible determinants of such heterogeneity, recourse was had to linear regression of the Ln OR on the methodological characteristics of the studies (metaregression). Regression was weighted by the inverse of each study's variance. No statistical synthesis of the various studies was drawn up owing to the considerable differences in method and, in some cases, in results.
Results
Studies included and excluded
In all, 33 publications which met the inclusion criteria were included 21 " 53 ( Table 2) . One of these publications 38 furnished information on two independent studies, so that the review was in fact based on 34 studies. Of these, 22 (64.7%) had been conducted in the US, 3 (8.8%) in Great Britain, with the remaining studies coming from Sweden, Denmark, Finland, Holland, Belgium, Russia and India. As regards design, a total of 29 (85.3%) were cohort, and the remainder, case-control studies. In 29 (85.35%) studies, analysis of the relationship between SES and DID was stated to be a primary aim. In the remaining papers, information on this relationship was included but accorded secondary status, e.g. SES was deemed to be a confounding factor within the context of the relationship of maximum interest to the authors of the paper. In 11 (32.4%) studies, SES was measured by education; in 19 (55.9%), by occupation; and in 4 (16.7%), by education and occupation. Mean cohort follow-up time was 9.4 (SD:7.0) years. Ischaemic heart disease mortality was the sole result variable in 15 (44.1%) studies, while in the remainder, morbidity was also included (basically, acute non-fatal myocardial infarction). Lastly, 28 (82.4%) studies controlled for one or more confounding factor. Of these, 11 (39.3%) adjusted solely for age, while the remainder adjusted for age and other predictors of EHD. 31 Multiple publication of Rosenman's study 33 Multiple publication of Marmot's study 41 Not possible to calculate confidence interval of effect of occupation on coronary risk Moreover, uses an SES index with simultaneous information on income and education which rules out calculation of the effect of education.
Multiple publication of Koskenvuo's study
Multiple publication of Eaker"s study' Uses an SES index with simultaneous information on income and education which rules out calculation of the effect of education.
Multiple publication of Marmot's study 41 Uses an SES index with simultaneous information on income and education which rules out calculation of the effect of education. Not possible to calculate effect measure
Uses an SES mdex with simultaneous information on income and education which rules out calculation of the effect of education. Multiple publication of Keil's study 48 Uses an SES index with simultaneous information on income and education which rules out calculation of the effect of education. Most studies included adult males, yet one study included only women, 52 another included both sexes, 40 and a third included both sexes aged *60. 45 With regard to race, all subjects were white except for one study 49 which included both whites and blacks.
A total of 28 publications were excluded 54 " 81 (Table 3) : 15 (53.6%) for not furnishing information for calculation of the effect measure or its confidence interval, and 13 (46.4%) for being multiple publications covering the same study population.
Education and Ischaemic heart disease
The relationship between SES and IHD could not be characterized in the period 1960-1981 owing to the dearth of studies ( Figure I ). In the period 1982-1993, risk of IHD was higher among the lower educational levels for all studies reviewed, with the single exception of that by Wingard el al. 40 ( Figure la) . This phenomenon applied across the entire SES spectrum, so that for each educational level, risk of IHD was higher than at the next level up (Figure la-lc) . The OR for IHD tended to rise over time when subjects with primary education were compared against those with secondary or college education, though this particular observation was based on only four studies (Figure lc) . Figure 2 shows that manual workers had a lower risk of IHD until approximately 1970; thereafter the relationship became inverted, with IHD risk being higher among manual workers.
Occupation and ischaemic heart disease
The OR for IHD rose progressively in manual versus nonmanual workers over the period 1960-1993 ( Figure 2 and Table  4) , and increased with cohort follow-up time. The OR was likewise higher in studies conducted outside the US, in the largersized studies and in those which used IHD mortality as outcome variable. On the other hand, neither study design (cohort versus case-control) nor control for confounding factors predicted the OR of IHD on a manual/non-manual occupation basis (Table 4) . A model was then constructed with all variables that had shown statistically significant association with the OR in the crude analysis, with the single exception of follow-up period, as this had displayed a high correlation (r = 0.85) with year of publication. In this model, the only variable to register a statistically signiGcant association with the OR (Table 4 ) was study year of publication. Figure 3 shows the relationship between SES, categorized by occupation in classes 1-V, and IHD. In most of the studies reviewed, risk of IHD was higher in the lowest classes and affected the entire SES spectrum. Risk of IHD grew in class V as against class I over the period (Figure 3d ). In this case, the Pearson correlation between year of publication and OR was 0.84 (/>< 0.001).
Discussion
Using information gathered from cohort and case-control studies published in the international literature, this review Figure 2 Ischaemic heart disease odds ratios (OR) and 95% confidence intervals for manual versus non-manual occupation. Studies are shown in order of author and year of publication. X 2 : x 2 of inter-study heterogeneity confirms the change in the relationship between SES, as measured by occupation, and IHD morbidity and mortality over the period 1960-1993. In the literature reviewed, this shift took place in approximately 1970. Our results also suggest that the magnitude of the inverse relationship between SES and IHD has been increasing in recent years, and that this cannot be accounted for by the principal methodological characteristics of the studies. Lastly, education-and occupation-related differences in risk of IHD affected all SES levels. These findings should however be interpreted with caution. Firstly, there is the possibility that the relevant bibliography may not have been exhaustively identified. Databases do not include all relevant publications, nor do search strategies ensure access to all the information stored in such databases, even where searching is conducted by expert staff. 82 In an attempt to minimize these problems, references cited in all publications identified in the electronic databases were reviewed and wideranging reviews of the literature were consulted. In all, over 950 papers and publications were accessed. Furthermore, our final review covered 34 independent studies, thus rendering it unlikely that a publication/identification bias affecting a few studies might substantially alter the results.
Secondly, any long-term comparison of the relationship between SES and IHD is rendered difficult by the faa that the definition of social classes has changed over the years. However, the different British Registrar General and US Bureau of the Census classification updates make such classes reasonably comparable over time. 18 The actual composition of the social classes has also changed. Social class V has declined in size, in response to upward mobility of many of its members to class IV. As a result, those who have remained in class V are probably at a greater relative disadvantage than were their predecessors. Likewise, class I has grown with the rise in posts of a professional nature. A similar phenomenon is to be seen when social classes are measured by education. Notwithstanding this, it seems that the changes in social-class composition have not been of sufficient magnitude to explain the increase in socioeconomic mortality differences in England & Wales" and the US. 47 In addition, to ameliorate these problems, in some of the analysis we have used broad categories of social class, such as of inter-study heterogeneity. In Malhotra's study^ the lower limit of the OR is 0.08 in Figure 3d those based on: manual and non-manual occupations; and only three educational levels.
Since 1960, clinical diagnosis of IHD has also improved in quality. Yet there is little likelihood of the results being ascribable to a shift of IHD diagnoses toward the lower social classes, in view of the fact that the increase in socioeconomic differences in cardiovascular mortality has been accompanied by a rise in differences in other non-cardiovascular causes and in general mortality. 11134785 -86 Thirdly, the studies included were from different countries in which the relationship between SES and IHD could have evolved in different ways over time. Yet in our final review, 25 of the 34 (74%) publications were based on work done in the US and England & Wales; countries in which there is evidence of a widening in sodoeconomic differences in IHD in recent decades.
11/13 ' 47 ' 87 Indeed, our analysis would appear to indicate that study country fails to exert a considerable effect on the results of the multivariate analysis (Table 4) . Moreover, two recent studies suggest that, among a number of the Northern European countries considered in our study, variation in socioeconomic mortality differences is not great.
88 ' 89 Fourthly, the comparison here has been drawn between studies using somewhat different methodologies. However, neither study design nor degree of control for confounding factors would seem to have any substantial effect on results (Table 4) . Furthermore, it should be borne in mind that, by using information from several studies, it becomes possible to examine trends in the relationship between SES and IHD over a prolonged period of time, rather than limiting oneself to comparing observations at isolated points of time during such a period.
Lastly, these results cannot be extrapolated to women, ethnic groups such as Hispanic, Afroamerican and Asian-American, or developing countries.
Despite these potential limitations, our results, which agree with those yielded by ecological, cross-sectional and longitudinal mortality studies, 1 " 14 are of practical importance. The change in the relationship between SES and IHD, and the subsequent growth of this trend, suggest that sodoeconomic differences in IHD are potentially redudble. Furthermore, the fact that sodoeconomic differences in IHD affect the entire spectrum of SES suggests that the factors determining said differences operate throughout sodety. Thus, population-based preventive strategies would probably prove the most effective means to control this problem, 90 and every effort should be made to ensure that any benefits gained from control of cardiovascular risk factors are extended to all segments of the population. Finally, the strengthening of the inverse relationship between SES and IHD in recent years suggests that these strategies ought to be implemented as a matter of urgency. 
